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(54) ELECTRICALLY CONDUCTIVE WHITE POWDER AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE" To provide white conductive powder which is extremely low in volume resistivity and 
extremely high in whiteness and does not contain virulent antimony. 

CONSTITUTION* White conductive powder has a double conductive cover layer, which is composed of a 
tin dioxide layer as a lower layer and an indium oxide layer containing tin dioxide as an upper layer, on 
the surface of a white inorganic pigment particle. This white conductive powder can be gotten by equally 
deposing hydrolytic reaction products of tin on the surface of a white inorganic pigment particle first, 
and subsequently covering it with a hydrate of indium oxide, which contains tin dioxides l-20wt.%, and 
further, heat-treating it at 350"750°C in nonoxidative atmosphere. 

* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim (s) I 

[Claim l] White conductivity powder characterized by having the conductive enveloping layer which a 
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lower layer is a layer of diacid-ized tin and is a layer of the indium oxide in which the upper layer 
contains diacid-ized tin on the front face of a white inorganic pigment particle. 

[Claim 2] White conductivity powder according to claim 1 chosen from the group which a white 
inorganic pigment particle becomes from a titanium dioxide, an aluminum oxide, a silicon dioxide, a zinc 
oxide, a barium sulfate, a zirconium dioxide, a titanic-acid alkali-metal salt, and a muscovite. 
[Claim 3] The hydrate of diacid-ized tin is made to cover 0.5 to 50% of the weight as Sn02 to a pigment 
to a white inorganic pigment particle front face. Subsequently the hydrate of the indium oxide which 
sets the hydrate of diacid-ized tin to Sn02, and contains it 0. 1 to 20% of the weight is made to cover five 
to 200% of the weight as In 203 to a pigment. Furthermore, the manufacture approach of the white 
conductivity powder according to claim 1 characterized by heat-treating at 350- 750 degrees C according 
to a non- oxidizing atmosphere. 

[Claim 4] The manufacture approach of the white conductivity powder according to claim 3 
characterized by performing heat-treatment, blowing inert gas. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention - antistatic - it is related with white conductivity powder 
probably used in the fields, such as a coating, plastics, fiber, etc. of business, and a resistance regulator of 
the electrification regulator and photoconductor drum of the toner for electrophotography. 
[0002] 

[Description of the Prior Art] Although carbon black and the metal powder which are used so much as 
an electrical conducting material had dramatically low volume resistivity and being excelled in property 
now, since those color tones were black, the application was limited. The manufacturing method of the 
conductive white titanium oxide which covered the tin oxide which doped antimony as the cure as what 
covered the front face of a titanium dioxide with the stannic oxide (JP, 53-92854, A official report), or its 
conductive amelioration article was indicated (JP, 58- 209002, A official report etc.). 

[0003] antistatic [ using this white conductivity titanium oxide ] - the coating of business, plastics, and 
fiber have been increasing need in recent years taking advantage of the advantage of white to the white 
robe which needs feeling of purity, the inner package of a clean room, or the coating and plastic of ******. 
[0004] However, it came to talk about the problem on the toxicity of antimony recently, and development 
of the white conductivity powder which does not contain antimony is needed. As a process which does 
not use antimony although for example, the JP, 4- 154621, A official report was indicated, although 
antimony is not contained, by this approach, the thing equivalent to that in which volume resistivity 
contained antimony is not obtained. 

[0005] Moreover, although the potassium titanate covered with the indium oxide containing diacid-ized 
tin was indicated in the JP,61-141618,A official report, since the water solution of indium chloride and 
the ethanol solution of a stannous chloride were used separately and both coat rate did not become 
homogeneity, there was a problem that volume resistivity was not stabilized. Furthermore, since the 
base acted as an impurity to which the conductivity of an enveloping layer is reduced, in spite of having 
made [ many 1 the amount of coats of the indium oxide containing diacid-ized tin, the volume resistivity 
of fine particles was as high [ the coat condition of the indium oxide to the potassium titanate particle 
front face of a base was bad, and ] as 104 ohm-cm. 

[0006] Moreover, although the muscovite covered with the indium oxide containing diacid-ized tin was 
indicated in the JP, 60- 253 11 2, A official report like the case of potassium titanate, the coat condition of 
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indium oxide was bad and needed to make [ many ] the amount of coats of the indium oxide which has 
the influence of a base and contains diacid-ized tin. 

[0007] Since it could be difficult to make homogeneity cover the coat of the indium oxide which contains 
diacid-ized tin also in other white inorganic pigment particles and it was not able to reduce volume 
resistivity under the effect of the inorganic pigment particle of a base, conductive good white 
conductivity powder was not obtained. 
[00081 

[Problem(s) to be Solved by the Invention] Although this invention does not use antimony with a toxic 
problem, its white degree is high and it tends to offer the white conductivity powder which has the 
outstanding conductivity. 
[0009] 

[Means for Solving the Problem] this invention persons complete this invention, as a result of repeating 
research wholeheartedly in order to develop the white powder which has conductivity equivalent to an 
antimony content article in spite of having not used antimony with a toxic problem, maintaining white 
degree. That is, this invention provides a white inorganic pigment particle front face with the white 
conductivity powder which a lower layer is a layer of diacid-ized tin and is characterized by having the 
conductive enveloping layer which is a layer of the indium oxide in which the upper layer contains 
diacid-ized tin. 

[0010] The white conductivity powder concerning this invention makes a white inorganic pigment 
particle front face cover the hydrate of 0.5 - 50% of the weight of diacid-ized tin to homogeneity as Sn02 
to a pigment. Succeedingly It is made to cover five to 200% of the weight to a pigment by setting to In 
203 the hydrate of the indium oxide which sets the hydrate of diacid-ized tin to Sn02, and contains it 
0.1 to 20% of the weight, and is obtained by heat-treating at 350-750 degrees C according to a 
non-oxidizing atmosphere further. 

[001 1] If the white inorganic pigment particle used as the base of this invention is a titanium dioxide, an 
aluminum oxide, a silicon dioxide, a zinc oxide, a barium sulfate, a zirconium dioxide, a commercial 
titanic-acid alkali-metal salt, or a commercial muscovite, it can use either. If it explains to a detail more 
taking the case of a titanium dioxide, there is no limit in the magnitude of a particle, and an anatase 
mold, a rutile mold, and an amorphous thing can also use the thing of any spherical and needlelike 
c'onfigurations as crystal form further. In addition, although this invention thought white as important, 
it is applicable also to various colored pigments, such as an iron oxide. 

[0012] Next, explanation about the progress which completed the white conductivity powder by this 
invention is given. 

[0013] In order to give conductivity to a white inorganic pigment, how to cover directly as an approach of 
covering the hydrate of the indium oxide containing the hydrate of diacid-ized tin on a particle front face 
was examined first. However, good conductivity was not acquired, even if it could not make an inorganic 
pigment particle front face cover the hydrate of indium oxide with this approach to homogeneity and 
having been heat-treated under the effect of the inorganic pigment particle of a base. Then, in order to 
solve this problem, as a result of continuing examination, it became clear that a uniform coat could be 
formed by observation by the transmission electron microscope by covering with the form of a hydrate 
the metallic oxide usually used considering the front face of the inorganic pigment particle of a base as 
coating materials, such as an aluminum oxide, and a zinc oxide, a zirconium dioxide, and covering the 
hydrate of the indium oxide which contains the hydrate of diacid-ized tin succeedingly. However, these 
metallic oxides were still insufficient for obtaining a good conductive thing under the effect of the 
hydrate of a substrate. Then, as a result of making a substrate into the hydrate of the tin oxide, it 
becomes clear that the powder in which effect from the hydrate of the inorganic pigment particle of a 
base and the tin oxide of a substrate is not received, but very good conductivity is shown is obtained, and 
it came to complete this invention. In addition, even if the hydrate of a small amount of indium oxide is 
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mixing into the hydrate of lower layer diacid-ized tin in the range which does not spoil the effectiveness 
of this invention, it does not interfere. 

[0014] Detailed explanation of the manufacture approach in this invention will be given succeedingly. 
[0015] There are various approaches as an approach of making the coat of the hydrate of lower layer 
diacid-ized tin forming. For example, after adding the solution of tin<4> salt or a stannate to the water 
suspension of a white inorganic pigment, the approach of adding independently in parallel the approach, 
the tin<4> salt or the tin hydrochloric acid which adds alkali or an acid, alkali, or an acid, and carrying 
out coat processing etc. is in it. for carrying out coat processing of the hydrated compound of the tin oxide 
on a white inorganic pigment particle front face at homogeneity - the approach of the latter concurrency 
addition - more - suitable - **** -- this time - water suspension - 50*100 degrees C - warming - 
holding is more desirable. Moreover, pH at the time of carrying out concurrency addition of tin<4> salt 
or a stannate, alkali, or the acid is set to 2-9. Since the isoelectric point of a diacid-ized tin hydrate is 
pH=5.5, it can be important to maintain pH=2-5 or pH 6-9 preferably and, thereby, it can make a white 
inorganic pigment particle front face carry out the deposition of the hydration product of tin to 
homogeneity. 

[0016] As tin<4> salt, tin chloride, sulfuric acid tin, nitric -acid tin, etc. can be used, for example. 
Moreover, as a stannate, stannic acid sodium, a stannic-acid potassium, etc. can be used, for example. 
[0017] As alkali, a sodium hydroxide, a potassium hydroxide, a sodium carbonate, potassium carbonate, 
an ammonium carbonate, aqueous ammonia, ammonia gas, etc. can use a hydrochloric acid, a sulfuric 
acid, a nitric acid, an acetic acid, etc. as an acid, for example. 

[0018] The amount of coats of the hydrate of diacid ized tin is 0.5 - 50 % of the weight as Sn02 to the 
white inorganic pigment of a base, and is 1.5 - 40 % of the weight preferably If too few, the coat condition 
of the hydrate of the indium oxide containing the tin oxide covered upwards becomes uneven, and 
moreover the volume resistivity of fine particles will become high in response to the effect of the 
inorganic pigment of a base. If many [ too ], the amount of the hydrate of the tin oxide which has not 
been stuck to the inorganic pigment particle front face of a base will increase, and a coat will tend to 
become an un uniformity. 

[0019] Next, although the approach of making the coat of the hydrate of the indium oxide containing the 
upper diacid ized tin forming also has various approaches, in order not to dissolve the coat of the hydrate 
of the diacid ized tin covered previously, the method of adding independently the mixed solution and 
alkali of tin<4> salt and an indium salt in parallel, and making a coat form is more desirable. At this 
time, it is more desirable to warm water suspension at 50-100 degrees C. Moreover, pH at the time of 
carrying out concurrency addition of a mixed solution and the alkali is set to 2-9, it can be important to 
maintain by pH 2 5 or pH 6-9 preferably and, thereby, it can carry out the deposition of tin and the 
hydration product of an indium to homogeneity. 

[0020] As a raw material of tin, tin chloride, sulfuric acid tin, nitric- acid tin, etc. can be used, for example. 
As a raw material of an indium, indium chloride, indium sulfate, etc. can be used, for example. 
[0021] To In 203, even if a diacid-ized tin addition is 2.5-15 % of the weight preferably 0.1 to 20% of the 
weight as Sn02, and there are and there are, desired conductivity is not acquired. [ too many ] [ too few ] 
[0022] Even if desired conductivity will not be acquired to the inorganic pigment of a base if it is 8 - 
150 % of the weight preferably five to 200% of the weight and is too few as In 203, but there are too 
many throughputs of indium oxide, conductivity hardly improves, and becomes expensive and is not 
desirable from a cost side. 

[0023] In addition, in this detail, "conductive" powder means what has the value of 1 500 ohm -cm as a 
volume resistivity value of fine particles. As the example mentioned later is shown, the white 
conductivity powder which says 100 or less ohm -cm comparable as an antimony content article by this 
invention, and it says is 10 or less ohm-cm by the case and which was dramatically excellent in 
conductivity can be obtained. 
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[0024] In case it heat-treats, it is desirable to carry out according to a non-oxidizing atmosphere at 
350 750 degrees C, and it can make low triple [ 2-] figures volume resistivity of fine particles compared 
with what was heat- treated in air. 

[0025] Inert gas can be used in order to consider as a non-oxidizing atmosphere. As inert gas, nitrogen, 
helium, an argon, carbon dioxide gas, etc. can be used. Heat-treating industrially, blowing nitrogen gas 
is advantageous in cost, and that by which the property was stabilized is obtained. 

[0026] Preferably the temperature at the time of heating is 400-700 degrees C, and 350-750 degrees C of 
desired conductivity cannot acquire it easily also when lower [ than this range ] and high. Moreover, 
since heating time cannot desire effectiveness beyond it even if there is no heating effectiveness and it is 
too long, when too brief, 15 minutes - about 4 hours are suitable for it, and it is about 1 - 2 hours 
preferably 

[0027] An example is given to below and this invention is further explained to a detail. The following 
examples are not described only for instantiation and the range of invention is not restricted by these. 
[0028] 11. of water was made to distribute lOOg (Titan Kogyo KR-310 and specific- surface area [ of 7m ] 
2/g) of example 1 rutile titanium dioxides, and it considered as water suspension, this suspension - 70 
degrees C - warming it held. It applied for about 40 minutes and simultaneous adding of the solution 
and 12-% of the weight aqueous ammonia which melted 11. 6g (SnC14and5H20) of stannic chlorides 
prepared separately to 100ml of 2-N hydrochloric acids was carried out for pH of suspension so that it 
might hold to 7 8. Simultaneous dropping of the solution and 12 % of the weight aqueous ammonia 
which melted 36. 7g (InC13) of indium chloride and 5.4g (SnC14and5H20) of stannic chlorides prepared 
separately succeedingly to 450ml of 2-N hydrochloric acids was carried out over about 1 hour so that pH 
of suspension might be held to 7-8. After dropping termination, processing suspension was filtered, it 
washed, and the cake of the obtained processing pigment was dried at 110 degrees C. 
[0029] Subsequently, the obtained desiccation powder was heat-treated at 500 degrees C in the nitrogen 
gas air current (a part for 11./) for 1 hour, and the white conductivity powder made into the object was 
obtained. 

[0030] Powdered volume resistivity was 3.9 ohm-cm. Moreover, the coat condition on the front face of a 
particle was very uniform as shown in the transmission electron microscope photograph of ( drawing 1 X 
[0031] In example 2 example 1, instead of the rutile titanium dioxide, the aluminum oxide (Sumitomo 
Chemical AKP- 30 and specific- surface-area [of 6m ] 2/g) was used, and 11.6g of stannic chlorides was set 
to 16. 2g, and also it processed like the case of this example, and the white conductivity powder made 
into the object was obtained. The volume resistivity of fine particles was 8.2 ohm cm. 
[0032] In example 3 example 1, the zinc oxide (Mitsui Minin g & Smelting zinc white) was used instead 
of the rutile titanium dioxide, and the white conductivity powder which 16. 2g, 36. 7g of indium chloride, 
and 5.4g of stannic chlorides were set to 51.3g and 13.3g, respectively, and also processes 11.6g of stannic 
chlorides like the case of this example, and targets them was obtained. The volume resistivity of fine 
particles was 39 ohm -cm. 

[0033] In example 4 example 1, the white conductivity powder which used the barium sulfate (product 
B-50 made from the Sakai chemistry) instead of the rutile titanium dioxide, and 36.7g of indium chloride 
and 5.4g of stannic chlorides were set to 23.2g and 4.7g, respectively and also processes like the case of 
this example, and is made into the object was obtained. The volume resistivity of fine particles was 47 
ohm -cm. 

[0034] In example 5 example 1, potassium titanate (Titan Kogyo HT-300 and specific -surface are a [ of 
3m ] 2/g) was used instead of the rutile titanium dioxide, 36.7g of indium chloride and 5.4g of stannic 
chlorides were set to 31.9g and 4.7g at 6.0g, respectively and also 11. 6g of stannic chlorides was 
processed like the case of this example, and the white conductivity powder made into the object was 
obtained. The volume resistivity of fine particles was 87 ohm-cm. 

[0035] In example 6 example 1, an anatase mold ultrafine particle titanium dioxide (Titan Kogyo 
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STT-65C and specific- surface-area 60m2/g) is used instead of a rutile titanium dioxide. The solution 
which melted 11.6g of stannic chlorides to 100ml of 2-N hydrochloric acids In the solution which melted 
39. 8g of stannic chlorides to 300ml of 2-N hydrochloric acids Moreover, the solution which melted 36. 7g 
of inilium chloride, and 5.4g of stannic chlorides to 450ml of 2-N hydrochloric acids It considered as the 
solution which melted 159.6g of indium chloride, and 23. 5g of stannic chlorides to 1000ml of 2-N 
hydrochloric acids, and also it processed like the case of this example, and the white conductivity powder 
made into the object was obtained. The volume resistivity of fine particles was 42 ohm-cm. 
[0036] In example 7 example 1, everything but having used the muscovite (Kuraray SUZORAITO mica 
and specific -surface are a 7m2/g) instead of the rutile titanium dioxide was processed like the case of this 
example, and obtained the white conductivity powder made into the object. The volume resistivity of fine 
particles was 22 ohm cm. 

[0037] example 8 example 1 - setting -- instead of [ of a rutile titanium dioxide ] - a zirconium dioxide 
(the high intensity zirconia made from Oriental soda --) Specific- surface-area of 17m 2/g is used. 11.6g of 
stannic chlorides to 23.2g Moreover, the solution which melted 36. 7g of indium chloride, and 5.4g of 
stannic chlorides to 450ml of 2-N hydrochloric acids It considered as the solution which melted 73. 4g of 
indium chloride, and 10.8g of stannic chlorides to 900ml of 2-N hydrochloric acids, and also it processed 
like the case of this example, and the white conductivity powder made into the object was obtained. The 
volume resistivity of fine particles was 32 ohm-cm. 

[0038] In example of comparison 1 example 1, except not performing processing with the solution which 
melted 11.6g of stannic chlorides to 100ml of 2-N hydrochloric acids, it processed like the case of this 
example and white conductivity powder was obtained. The volume resistivity of fine particles was 
dramatically as high as 3.9x105 ohm-cm, and there was much what separated from the base like the 
transmission electron microscope photograph which also showed the coat condition on the front face of a 
particle to ( drawing 2 ). 

[0039] In example of comparison 2 example 1, everything but carrying out in air instead of heat-treating 
in a nitrogen gas air current was processed like the case of this example, and obtained white powder. 
The volume resistivity of fine particles was very as high as 4.3x103 ohm-cm. 
[0040] 

[Effect of the Invention] This invention manufactures comparatively easily the conductive high powder 
of the whiteness degree excellent in the conductivity which can be used for various fields, without using 
antimony with the problem on toxicity, and has a high advantage industrially 



TECHNICAL FIELD 



[Industrial Application] this invention - antistatic - it is related with white conductivity powder 
probably used in the fields, such as a coating, plastics, fiber, etc. of business, and a resistance regulator of 
the electrification regulator and photoconductor drum of the toner for electrophotography. 



PRIOR ART 



[Description of the Prior Art] Although carbon black and the metal powder which are used so much as 
an electrical conducting material had dramatically low volume resistivity and being excelled in property 
now, since those color tones were black, the application was limited. The manufacturing method of the 
conductive white titanium oxide which covered the tin oxide which doped antimony as the cure as what 
covered the front face of a titanium dioxide with the stannic oxide (JP, 53 -9 285 4, A official report), or its 
conductive amelioration article was indicated (JP, 58- 209002, A official report etc.). 
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[0003] antistatic [ using this white conductivity titanium oxide ] - the coating of business, plastics, and 
fiber have been increasing need in recent years taking advantage of the advantage of white to the white 
robe which needs feeling of purity, the inner package of a clean room, or the coating and plastic of ******. 
[0004] However, it came to talk about the problem on the toxicity of antimony recently and development 
of the white conductivity powder which does not contain antimony is needed. As a process which does 
not use antimony although for example, the JP,4-154621,A official report was indicated, although 
antimony is not contained, by this approach, the thing equivalent to that in which volume resistivity 
contained antimony is not obtained. 

[0005] Moreover, although the potassium titanate covered with the indium oxide containing diacid-ized 
tin was indicated in the JP,61-141618,A official report, since the water solution of indium chloride and 
the ethanol solution of a stannous chloride were used separately and both coat rate did not become 
homogeneity, there was a problem that volume resistivity was not stabilized. Furthermore, since the 
base acted as an impurity to which the conductivity of an enveloping layer is reduced, in spite of having 
made [ many ] the amount of coats of the indium oxide containing diacid-ized tin, the volume resistivity 
of fine particles was as high [ the coat condition of the indium oxide to the potassium titanate particle 
front face of a base was bad, and ] as 104 ohm-cm. 

[0006] Moreover, although the muscovite covered with the indium oxide containing diacid-ized tin was 
indicated in the JP,60253112,A official report, like the case of potassium titanate, the coat condition of 
indium oxide was bad and needed to make [ many ] the amount of coats of the indium oxide which has 
the influence of a base and contains diacid-ized tin. 

[0007] Since it could be difficult to make homogeneity cover the coat of the indium oxide which contains 
diacid ized tin also in other white inorganic pigment particles and it was not able to reduce volume 
resistivity under the effect of the inorganic pigment particle of a base, conductive good white 
conductivity powder was not obtained. 

EFFECT OF THE INVENTION 



[Effect of the Invention] This invention manufactures comparatively easily the conductive high powder 
of the whiteness degree excellent in the conductivity which can be used for various fields, without using 
antimony with the problem on toxicity and has a high advantage industrially. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although this invention does not use antimony with a toxic 
problem, its white degree is high and it tends to offer the white conductivity powder which has the 
outstanding conductivity. 



MEANS 



[Means for Solving the Problem] this invention persons complete this invention, as a result of repeating 
research wholeheartedly in order to develop the white powder which has conductivity equivalent to an 
antimony content article in spite of having not used antimony with a toxic problem, maintaining white 
degree. That is, this invention provides a white inorganic pigment particle front face with the white 
conductivity powder which a lower layer is a layer of diacid ized tin and is characterized by having the 
conductive enveloping layer which is a layer of the indium oxide in which the upper layer contains 
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diacidized tin. 

lOOlO] The white conductivity powder concerning this invention makes a white inorganic pigment 
particle front face cover the hydrate of 0.5 - 50% of the weight of diacid ized tin to homogeneity as Sn02 
to a pigment, Succeedingly It is made to cover five to 200% of the weight to a pigment by setting to In 
203 the hydrate of the indium oxide which sets the hydrate of diacid-ized tin to Sn02, and contains it 
0.1 to 20% of the weight, and is obtained by heat-treating at 350-750 degrees C according to a 
non-oxidizing atmosphere further. 

[0011] If the white inorganic pigment particle used as the base of this invention is a titanium dioxide, an 
aluminum oxide, a silicon dioxide, a zinc oxide, a barium sulfate, a zirconium dioxide, a commercial 
titanic-acid alkali-metal salt, or a commercial muscovite, it can use either. If it explains to a detail more 
taking the case of a titanium dioxide, there is no limit in the magnitude of a particle, and an anatase 
mold, a rutile mold, and an amorphous thing can also use the thing of any spherical and needlelike 
configurations as crystal form further. In addition, although this invention thought white as important, 
it is applicable also to various colored pigments, such as an iron oxide. 

[0012] Next, explanation about the progress which completed the white conductivity powder by this 
invention is given. 

[0013] In order to give conductivity to a white inorganic pigment, how to cover directly as an approach of 
covering the hydrate of the indium oxide containing the hydrate of diacid ized tin on a particle front face 
was examined first. However, good conductivity was not acquired, even if it could not make an inorganic 
pigment particle front face cover the hydrate of indium oxide with this approach to homogeneity and 
having been heat-treated under the effect of the inorganic pigment particle of a base. Then, in order to 
solve this problem, as a result of continuing examination, it became clear that a uniform coat could be 
formed by observation by the transmission electron microscope by covering with the form of a hydrate 
the metallic oxide usually used considering the front face of the inorganic pigment particle of a base as 
coating materials, such as an aluminum oxide, and a zinc oxide, a zirconium dioxide, and covering the 
hydrate of the indium oxide which contains the hydrate of diacid-ized tin succeedingly. However, these 
metallic oxides were still insufficient for obtaining a good conductive thing under the effect of the 
hydrate of a substrate. Then, as a result of making a substrate into the hydrate of the tin oxide, it 
becomes clear that the powder in which effect from the hydrate of the inorganic pigment particle of a 
base and the tin oxide of a substrate is not received, but very good conductivity is shown is obtained, and 
it came to complete this invention. In addition, even if the hydrate of a small amount of indium oxide is 
mixing into the hydrate of lower layer diacid ized tin in the range which does not spoil the effectiveness 
of this invention, it does not interfere. 

[0014] Detailed explanation of the manufacture approach in this invention will be given succeedingly 
[0015] There are various approaches as an approach of making the coat of the hydrate of lower layer 
diacid ized tin forming. For example, after adding the solution of tin<4> salt or a stannate to the water 
suspension of a white inorganic pigment, the approach of adding independently in parallel the approach, 
the tin<4> salt or the tin hydrochloric acid which adds alkali or an acid, alkali, or an acid, and carrying 
out coat processing etc. is in it. for carrying out coat processing of the hydrated compound of the tin oxide 
on a white inorganic pigment particle front face at homogeneity - the approach of the latter concurrency 
addition - more - suitable - **** - this time - water suspension - 50-100 degrees C - warming - 
holding is more desirable. Moreover, pH at the time of carrying out concurrency addition of tin<4> salt 
or a stannate, alkali, or the acid is set to 2-9. Since the isoelectric point of a diacid-ized tin hydrate is 
pH=5.5, it can be important to maintain pH=25 or pH 6-9 preferably, and, thereby, it can make a white 
inorganic pigment particle front face carry out the deposition of the hydration product of tin to 
homogeneity. 

[0016] As tin<4> salt, tin chloride, sulfuric-acid tin, nitric-acid tin, etc. can be used, for example. 
Moreover, as a stannate, stannic-acid sodium, a stannic-acid potassium, etc. can be used, for example, 
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[0017] As alkali, a sodium hydroxide, a potassium hydroxide, a sodium carbonate, potassium carbonate, 
an ammonium carbonate, aqueous ammonia, ammonia gas, etc. can use a hydrochloric acid, a sulfuric 
acid, a nitric acid, an acetic acid, etc. as an acid, for example. 

[0018] The amount of coats of the hydrate of diacid-ized tin is 0.5 - 50 % of the weight as Sn02 to the 
white inorganic pigment of a base, and is 1.5 - 40 % of the weight preferably. If too few, the coat condition 
of the hydrate of the indium oxide containing the tin oxide covered upwards becomes uneven, and 
moreover, the volume resistivity of fine particles will become high in response to the effect of the 
inorganic pigment of a base. If many [ too ], the amount of the hydrate of the tin oxide which has not 
been stuck to the inorganic pigment particle front face of a base will increase, and a coat will tend to 
become an ununiformity. 

[0019] Next, although the approach of making the coat of the hydrate of the indium oxide containing the 
upper diacid-ized tin forming also has various approaches, in order not to dissolve the coat of the hydrate 
of the diacid-ized tin covered previously, the method of adding independently the mixed solution and 
alkali of tin<4> salt and an indium salt in parallel, and making a coat form is more desirable. At this 
time, it is more desirable to warm water suspension at 50- 100 degrees C. Moreover, pH at the time of 
carrying out concurrency addition of a mixed solution and the alkali is set to 2 9, it can be important to 
maintain by pH 2 5 or pH 6 9 preferably, and, thereby, it can carry out the deposition of tin and the 
hydration product of an indium to homogeneity. 

[0020] As a raw material of tin, tin chloride, sulfuric -acid tin, nitric- acid tin, etc. can be used, for example. 
As a raw material of an indium, indium chloride, indium sulfate, etc. can be used, for example. 
[0021] To In 203, even if a diacid-ized tin addition is 2.5 - 15 % of the weight preferably 0.1 to 20% of the 
weight as Sn02, and there are and there are, desired conductivity is not acquired. [ too many ] [ too few ] 
[0022] Even if desired conductivity will not be acquired to the inorganic pigment of a base if it is 8 - 
150 % of the weight preferably five to 200% of the weight and is too few as In 203, but there are too 
many throughputs of indium oxide, conductivity hardly improves, and becomes expensive and is not 
desirable from a cost side. 

[0023] In addition, in this detail, "conductive" powder means what has the value of 1 - 500 ohm -cm as a 
volume resistivity value of fine particles. As the example mentioned later is shown, the white 
conductivity powder which says 100 or less ohm-cm comparable as an antimony content article by this 
invention, and it says is 10 or less ohm-cm by the case and which was dramatically excellent in 
conductivity can be obtained, 

[0024] In case it heat-treats, it is desirable to carry out according to a non-oxidizing atmosphere at 
350-750 degrees C, and it can make low triple [ 2 ] figures volume resistivity of fine particles compared 
with what was heat-treated in air. 

[0025] Inert gas can be used in order to consider as a non-oxidizing atmosphere. As inert gas, nitrogen, 
helium, an argon, carbon dioxide gas, etc. can be used. Heat-treating industrially, blowing nitrogen gas 
is advantageous in cost, and that by which the property was stabilized is obtained. 

[0026] Preferably, the temperature at the time of heating is 400-700 degrees C, and 350-750 degrees C of 
desired conductivity cannot acquire it easily, also when lower [ than this range ] and high. Moreover, 
since heating time cannot desire effectiveness beyond it even if there is no heating effectiveness and it is 
too long, when too brief, 15 minutes - about 4 hours are suitable for it, and it is about 1 - 2 hours 
preferably. 

[0027] An example is given to below and this invention is further explained to a detail. The following 
examples are not described only for instantiation and the range of invention is not restricted by these. 
[0028] 11. of water was made to distribute lOOg (Titan Kogyo KR-310 and specific-surface-area [ of 7m ] 
2/g) of example 1 rutile titaruum dioxides, and it considered as water suspension, this suspension - 70 
degrees C - warming it held. It applied for about 40 minutes and simultaneous adding of the solution 
and 12 % of the weight aqueous ammonia which melted 11. 6g (SnC14and5H20) of stannic chlorides 
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prepared separately to 100ml of 2-N hydrochloric acids was carried out for pH of suspension so that it 
might hold to 7*8. Simultaneous dropping of the solution and 12 % of the weight aqueous ammonia 
which melted 36. 7g 0nC13) of indium chloride and 5.4g (SnC14and5H20) of stannic chlorides prepared 
separately succeedingly to 450ml of 2-N hydrochloric acids was carried out over about 1 hour so that pH 
of suspension might be held to 7-8. After dropping termination, processing suspension was filtered, it 
washed, and the cake of the obtained processing pigment was dried at 110 degrees C. 
[0029] Subsequently, the obtained desiccation powder was heat-treated at 500 degrees C in the nitrogen 
gas air current (a part for 11./) for 1 hour, and the white conductivity powder made into the object was 
obtained. 

[0030] Powdered volume resistivity was 3.9 ohm-cm. Moreover, the coat condition on the front face of a 
particle was very uniform as shown in the transmission electron microscope photograph of ( drawing 1 ). 
[0031] In example 2 example 1, instead of the rutile titanium dioxide, the aluminum oxide (Sumitomo 
Chemical AKP-30 and specific-surface-area [ of 6m ] 2/g) was used, and 11. 6g of stannic chlorides was set 
to 16. 2g, and also it processed like the case of this example, and the white conductivity powder made 
into the object was obtained. The volume resistivity of fine particles was 8.2 ohm -cm. 
[0032] In example 3 example 1, the zinc oxide (Mitsui Mining & Smelting zinc white) was used instead 
of the rutile titanium dioxide, and the white conductivity powder which 16. 2g, 36.7g of indium chloride, 
and 5.4g of stannic chlorides were set to 51.3g and 13.3g, respectively and also processes 11.6g of stannic 
chlorides like the case of this example, and targets them was obtained. The volume resistivity of fine 
particles was 39 ohm cm. 

[0033] In example 4 example 1, the white conductivity powder which used the barium sulfate (product 
B 50 made from the Sakai chemistry) instead of the rutile titanium dioxide, and 36.7g of indium chloride 
and 5.4g of stannic chlorides were set to 23.2g and 4.7g, respectively and also processes like the case of 
this example, and is made into the object was obtained. The volume resistivity of fine particles was 47 
ohm cm. 

[0034] In example 5 example 1, potassium titanate (Titan Kogyo HT300 and specific-surface-area [ of 
3m ] 2/g) was used instead of the rutile titanium dioxide, 36. 7g of indium chloride and 5.4g of stannic 
chlorides were set to 31.9g and 4.7g at 6.0g, respectively and also 11.6g of stannic chlorides was 
processed like the case of this example, and the white conductivity powder made into the object was 
obtained. The volume resistivity of fine particles was 87 ohm-cm. 

[0035] In example 6 example 1, an anatase mold ultrafine particle titanium dioxide (Titan Kogyo 
STT-65C and specific surface area 60m2/g) is used instead of a rutile titanium dioxide. The solution 
which melted 11. 6g of stannic chlorides to 100ml of 2 N hydrochloric acids In the solution which melted 
39. 8g of stannic chlorides to 300ml of 2-N hydrochloric acids Moreover, the solution which melted 36. 7g 
of indium chloride, and 5.4g of stannic chlorides to 450ml of 2-N hydrochloric acids It considered as the 
solution which melted 159.6g of indium chloride, and 23.5g of stannic chlorides to 1000ml of 2-N 
hydrochloric acids, and also it processed like the case of this example, and the white conductivity powder 
made into the object was obtained. The volume resistivity of fine particles was 42 ohm-cm. 
[0036] In example 7 example 1, everything but having used the muscovite (Kuraray SUZORAITO mica 
and specificsurface-area 7m2/g) instead of the rutile titanium dioxide was processed like the case of this 
example , and obtained the white conductivity powder made into the object. The volume resistivity of fine 
particles was 22 ohm-cm. 

[0037] example 8 example 1 - setting - instead of [ of a rutile titanium dioxide ] - a zirconium dioxide 
(the high intensity zirconia made from Oriental soda -■) Specific surface -area of 17m 2/g is used. 11. 6g of 
stannic chlorides to 23. 2g Moreover, the solution which melted 36. 7g of indium chloride, and 5.4g of 
stannic chlorides to 450ml of 2-N hydrochloric acids It considered as the solution which melted 73.4g of 
indium chloride, and 10.8g of stannic chlorides to 900ml of 2-N hydrochloric acids, and also it processed 
like the case of this example, and the white conductivity powder made into the object was obtained. The 
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volume resistivity of fine particles was 32 ohm-cm. 

[0038] In example of comparison 1 example 1, except not performing processing with the solution which 
melted 11. 6g of stannic chlorides to 100ml of 2~N hydrochloric acids, it processed like the case of this 
example and white conductivity powder was obtained. The volume resistivity of fine particles was 
dramatically as high as 3.9x105 ohm-cm, and there was much what separated from the base like the 
transmission electron microscope photograph which also showed the coat condition on the front face of a 
particle to ( drawing 2 ). 

[0039] In example of comparison 2 example 1, everything but carrying out in air instead of heat-treating 
hi a nitrogen gas air current was processed like the case of this example, and obtained white powder. 
The volume resistivity of fine particles was very as high as 4.3x103 ohm-cm. 
[0040] 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1.1 It is a transmission electron microscope photograph (x 120,000) showing the particulate 
structure of the white conductivity powder obtained in the example 1. 

[Drawing 2] It is a transmission electron microscope photograph (xl20,000) showing the particulate 
structure of the white conductivity powder obtained in the example 1 of a comparison. 
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